WHAT IS CLAIMED IS 



1. A- cathodo lwrnnes cont cl e mc mrcSl 
at least one emitter; 

a transistor having a first terminal cpdpled said at least one emitter, a second terminal 
coupled to a ground potential, and a gate terminal, said first transistor being 
responsive to a first vpftage applied to said gate terminal to selectively establish 
a first conductive path for a first current between said at least one emitter and 
said ground potential; 

a programmable elernent having a first terminal coupled to a first select line to receive a 
first select/signal, a second terminal coupled to said gate terminal of said 
transistor and a gate terminal coupled to a second select line, said 
programmable element being responsive to assertion of a second select signal 
orysaid second select line to selectively establish a second conductive path for a 
fecond current between said first select line and said gate terminal of said 
transistor, thereby applying said first voltage to said gate terminal of said 
transistor; 

lerein said programmable element comprises a charge storage element for storing a 
level 9f electrical charge; 

and wherein the conductivity of said second conductive path varies in relation to said 
l^el of electrical charge such that the magnitude of said first voltage relative to the magnitude 

"Select signal varies in relation to said level ot erectricaf-ehafge, 

2. A cathodoluminescent element in accordance with claim 1, wherein said programmable 
element is a floating gate transistor. 

3. A cathodoluminescent element in accordance with claim 1, further comprising an 
infrared-sensitive element disposed along said first current path, the conductivity of said 
infrared-sensitive element varying in relation to levels of exposure to infrared radiation such that 
the magnitude of said first current varies in relation to levels of exposure to infrared radiation. 

4. A cathodoluminescent element in accordance with claim 3, wherein said infrared 
sensitive element comprises platinum silicide. 

5. A cathodoluminescent element in accordance with claim 1, further comprising a 

PATENT APPLICATION OF TIANHONG ZHANG AND ZHONGYI XIA PAGE 13 

H: 335117(76kt02!.DOC) 




1 




1 conductive element proximal to said at least one emitter, said conductive element adapted to 

2 draw electrons from said at least one emitter when said transistor establishes said first 

3 conductive path. 

46. A cathodoluminescent element in accordance with claim 5, further comprising an anode 

5 spaced apart from said conductive element, said anode adapted to attract said electrons drawn 

6 from said at least one emitter by said conductive element. 

7 7. A cathodoluminescent element in accordance with claim 6, further comprising a 

8 phosphor layer applied to said anode, said phosphor layer being responsive to electrons 

9 attracted by said anode to emit light. 

10 8. A cathodoluminescent element in accordance with claim 1, wherein said at least one 

11 emitter is disposed on a silicon substrate. 

i|l2 9. A cathodoluminescent element in accordance with claim 7, wherein the intensity of said 
light emitted from said phosphor layer varies in proportion to levels of infrared radiation to which 

Lj.i 

C84 said infrared sensitive element is exposed. 

*cJt^K 10. A-^ e l d -^ erft i ss jo R -dtsptay, comprising ah array uf calhud o lumin e sc o nt o lo ro o ntoc^ gh 

0& j<H com P r ' sin 9 : 

at least one emitter; S 0 "^ 

C Qs a transistor having a first terminal coupled said at least one eprifter, a second terminal 

[ji9 coupled to a ground potential, and a gate terminate said first transistor being 

^io responsive to a first voltage applied to said gateierminal to selectively establish 

21 a first conductive path for a first current^between said at least one emitter and 

22 said ground potential; / 

23 a programmable element having a firsj/terminal coupled to a first select line to receive a 

24 first select signal, a secprfd terminal coupled to said gate terminal of said 

25 transistor, and a gate terminal coupled to a second select line, said 

26 programmable element being responsive to assertion of a second select signal 

27 on said secprra select line to selectively establish a second conductive path for a 

28 second ^urrent between said first select line and said gate terminal of said 

29 transistor, thereby applying said first voltage to said gate terminal of said 

30 JfgDSXSiQZ^'^ 
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1 wherein said programmable element comprise^ a charge storage element for storing a 

2 level of electrical charge; / 

3 and wherein the conductivity of said second! conductive path varies in relation to said 

4 level of electrical charge such that the magnitude of said first voltage relative to the magnitude 

5 of said second select signal varies in relation to Send level of electrical charge. 

6 11. A field emission display in accordance with claim 10, wherein each said programmable 

7 element is a floating gate transistor. 

8 12. A field emission display in accordance with claim 10, further comprising, for each 

9 cathodoluminescent element, an infrared-sensitive element disposed along said first current 

10 path, the conductivity of said infrared-sensitive element varying in relation to levels of exposure 

11 to infrared radiation such that the magnitude of said first current varies in relation to levels of 

12 exposure to infrared radiation. 

yfo 13. A field emission display in accordance with claim 10, further comprising, for each 

fA4 cathodoluminescent element, a conductive element proximal to said at least one emitter, said 

^15 conductive element adapted to draw electrons from said at least one emitter when said 

\i6 transistor establishes said first conductive path. 

■r 

n M 14. A field emission display in accordance with claim 13, further comprising an anode 

,ji8 spaced apart from said array of cathodoluminescent elements, said anode adapted to attract 

J;19 said electrons drawn from each of said at least one emitter by respective ones of said 

djfo conductive elements. 

21 15. A field emission display in accordance with claim 14, further comprising a phosphor 

22 layer applied to said anode, said phosphor layer being responsive to electrons attracted by said 

23 anode to emit light. 

24 16. A field emission display in accordance with claim 15, further comprising, for each 

25 cathodoluminescent element, an infrared-sensitive element disposed along said first current 

26 path, the conductivity of said infrared-sensitive element varying in relation to levels of exposure 

27 to infrared radiation to which it is exposed, such that the magnitude of said first current varies in 

28 relation to levels of exposure to infrared radiation to which said infrared-sensitive element is 

29 exposed, and such that the intensity of said light emitted by said phosphor layer varies in 
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relation to levels of infrared radiation to which said infrared-sensitive element is exposed. 



2 17. A field emission display in accordance with claim 10, wherein each of said at least one 

3 emitter is disposed on a silicon substrate. 



5 
6 
7 
8 
9 
10 
11 



18. lAPt nPthnrl ni ^r pp r a ti nq - ^r.athn( Hnliimin fiscent ele g it nnmprisi pfl ;m ,jamttter-<^ 

coupled to ground in response to application of a predetermined voltage to th^g^te^of a 

transistor, said method comprising: 

(a) conditioning a programmable element asso^iate^with said cathodoluminescent 
element to level compensate ajirst^select signal to said first voltage level in 
response to applic^tiefrtn a second select signal to a gate terminal of said 



(b) 



prograDamaole element; 
rpiying saicrievei-c 



sfseiect signal to sdid yale uf ooid trans i st o r. — 



f i2 19. A method in accordance with claim 18, wherein said programmable element is a 
™\z floating-gate transistor. 



f;14 



I? 7 

OS 
^9 

21 
22 



20. A method in accordance with claim 19, wherein said step (a) of conditioning comprises 
storing an electrical charge on the floating gate of said floating gate transistor. 



s 16 21. A method in accordance with claim 20, further comprising: 



(c) prior to said step (a) of conditioning said programmable element, applying said 
first select signal to said gate of said transistor without level compensation to 
cause electrons to be emitted from said emitter; and 

(d) determining a desired magnitude of said stored electrical charge based upon the 
intensity of electron emission from said emitter while said first select signal is 
applied to said gate of said transistor. 



22. A — method — ef— operating a field emission display comprising an array 



cathodoluminescent devices each comprising an emitter selective! 1 



\§tf\6 ground in 



response to application of a predetermined voltage to Jbe-gcite of a transistor, said method 



comprising: 
(a) 



for each cathodolupain^scent element in said array, conditioning an associated 
programmable 3lement to level compensate a first select signal to said first 



voltdqe level in re spon se to application of a s 



a gate 
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2 (b) applying said level-comgeDsated-firsfselect signal to said gate of said transistor 

3 in respopse-io application of said second select signal to said gate terminal of 

4 §gi£Lprogrammablo etomenT ~ 

5 23. A method in accordance with claim 22, wherein said each programmable element is a 

6 floating-gate transistor. 

7 24. A method in accordance with claim 23, wherein said step (a) of conditioning comprises 

8 storing an electrical charge on the floating gate of said floating gate transistor. 

9 25. A method in accordance with claim 24, further comprising: 

10 (c) for each cathodoluminescent element in said array, prior to said step (a) of 

11 conditioning said programmable element, applying said first select signal to said 
,42 gate of said transistor without level compensation to cause electrons to be 
fej3 emitted from said emitter; and 

p4 (d) for each cathodoluminescent element in said array, determining a desired 

C;i5 magnitude of said stored electrical charge based upon the intensity of electron 

"16 emission from said emitter while said first select signal is applied to said gate of 

H7 said transistor. 

ji8 26. A cathodoluminescent element, comprising: 

M9 at least one emitter; 

si! : 
£ : i 

.jo a transistor coupled between said at least one emitter and a ground potential; 

a programmable element having a first terminal coupled to said gate of said transistor, a 

22 second terminal adapted to receive a select signal having a predetermined 

23 voltage level, and a third terminal adapted to receive a control signal, 

24 wherein said programmable element is responsive to activation of said control signal to 

25 adjust said predetermined voltage level of said select signal by a preprogrammed amount and 

26 apply said adjusted select signal to a gate of said transistor; 

27 and wherein said transistor is responsive to application of said adjusted select signal to 

28 said gate to couple said at least one emitter to said ground potential. 

29 27. A cathodoluminescent element in accordance with claim 26, wherein said programmable 

30 element comprises a charge storage device for storing a level of electrical charge thereon. 
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1 28. A cathodoluminescent element in accordance with claim 27, wherein said 

2 preprogrammed amount is determined by said level of electrical charge. 

3 29. A cathodoluminescent element in accordance with claim 28, wherein said charge 

4 storage device comprises a floating gate of a floating gate transistor. 

5 30. A cathodoluminescent element in accordance with claim 26, further comprising a 

6 conductive element proximal to said at least one emitter, said conductive element adapted to 

7 draw electrons from said at least one emitter when said transistor couples said at least one 

8 emitter to ground. 

9 31. A cathodoluminescent element in accordance with claim 30, further comprising an 

10 anode spaced apart from said conductive element, said anode adapted to attract said electrons 

11 drawn from said at least one emitter. 

;l2 32. A cathodoluminescent element in accordance with claim 31, further comprising a 

U13 phosphor layer applied to said anode, said phosphor layer being responsive to electrons 

*■<# ♦ • ■* 
** ' » 

}A4 attracted by said anode to emit light. 

Ns 33. A cathodoluminescent element in accordance with claim 26, further comprising an 

a::: 

' s 16 infrared-sensitive element disposed between said transistor and said ground potential. 

"^17 34. A cathodoluminescent element in accordance with claim 32, further comprising an 

rji8 infrared-sensitive element disposed between said transistor and said ground potential. 

35. A cathodoluminescent element in accordance with claim 34, wherein the intensity of said 

20 light emitted by said anode varies in relation to levels of infrared radiation to which said infrared- 

21 sensitive element is exposed. 

22 36. A cathodoluminescent element in accordance with claim 35, wherein said infrared- 

23 sensitive element is platinum silicide. 

24 37. A field emission display, comprising an array of cathodoluminescent elements each 

25 comprising: 

26 at least one emitter; 

27 a transistor coupled between said at least one emitter and a ground potential; 
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1 a programmable element having a first terminal coupled to said gate of said transistor, a 

2 second terminal adapted to receive a select signal having a predetermined 

3 voltage level, and a third terminal adapted to receive a control signal, 

4 wherein said programmable element is responsive to activation of said control signal to 

5 adjust said predetermined voltage level of said select signal by a preprogrammed amount and 

6 apply said adjusted select signal to a gate of said transistor; 

7 and wherein said transistor is responsive to application of said adjusted select signal to 

8 said gate to couple said at least one emitter to said ground potential. 

9 38. A field emission display in accordance with claim 37, wherein said each programmable 

10 element comprises a charge storage device for storing a level of electrical charge thereon. 

11 39. A field emission display in accordance with claim 38, wherein said each preprogrammed 

12 amount is determined by said level of electrical charge. 

s"': 

%ii3 40. A field emission display in accordance with claim 39, wherein said charge storage 

f;i4 devices comprise floating gates of respective floating gate transistors. 

srri 

Wis 41. A field emission display in accordance with claim 37, further comprising, for each 

i : i6 cathodoluminescent element, a conductive element proximal to said at least one emitter, said 

!Li7 conductive element adapted to draw electrons from said at least one emitter when said 

iL..i 

yi8 transistor couples said at least one emitter to ground. 

= ;;i9 42. A field emission display in accordance with claim 41, further comprising, for each 

%j2o cathodoluminescent element, an anode spaced apart from said conductive element, said anode 

21 adapted to attract said electrons drawn from said at least one emitter. 

22 43. A field emission display in accordance with claim 42, further comprising a phosphor 

23 layer applied to said anode, said phosphor layer being responsive to electrons attracted by said 

24 anode to emit light. 

25 44. A field emission display in accordance with claim 37, further comprising, for each 

26 cathodoluminescent element, an infrared-sensitive element disposed between said transistor 

27 and said ground potential. 

28 45. A field emission display in accordance with claim 43, further comprising, for each 
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cathodoluminescent element, an infrared-sensitive element disposed between said transistor 
and said ground potential. 



3 46. A field emission display in accordance with claim 45, wherein, for each 

4 cathodoluminescent element, the intensity of said light emitted by said anode varies in relation 

5 to levels of infrared radiation to which said infrared-sensitive element is exposed. 

6 47. A field emission display in accordance with claim 46, wherein said infrared-sensitive 

7 element is platinum silicide. 

8 48. A field emission display in accordance with claim 46, wherein said array of 

9 cathodoluminescent elements is adapted to present an image corresponding to infrared 

10 radiation levels to which said display is exposed. 

11 49. Afield emission display, comprising: 

M2 an array of cathodoluminescent elements each being responsive to a separate select 

l\$ signal to emit electrons toward an anode having a phosphor layer applied 

^4 thereon, such that light is selectively emitted from said phosphor layer; and 

Hi. J 

[lis for each cathodoluminescent element in said array, a programmable element for 

. '16 determining a level of voltage adjustment to said separate select signal, such 

S 17 that said programmable element determines the intensity of light emitted from 

*;;i8 said phosphor layer. 

w*f * wrr 

fLi9 50. A field emission display in accordance with claim 49, wherein for each 

~1i?o cathodoluminescent element, said programmable element comprises a charge storage device 

21 for storing a level of electrical charge thereon. 

22 51. A field emission display in accordance with claim 50, wherein for each 

23 cathodoluminescent element, said charge storage device comprises a floating gate of a floating 

24 gate transistor. 

25 52. A field emission display in accordance with claim 51, further comprising, for each 

26 cathodoluminescent element, an infrared-sensitive element for modulating said intensity of light 

27 emitted by said phosphor layer in proportion to levels of infrared radiation to which said each 

28 cathodoluminescent element is exposed. 
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1 53. A method of operating a field emission display comprising an array of 

2 cathodoluminescent elements each having a programmable element associated therewith and 

3 each responsive to a separate select signal having a predetermined voltage level to cause light 

4 to be emitted from said display at a respective location in said array corresponding to said each 

5 cathodoluminescent element, comprising: 

6 (a) separately for each cathodoluminescent element is said array, pre-programming 

7 said programmable element to specify the intensity of light emitted by said 

8 display at said respective location in said array corresponding to said each 

9 cathodoluminescent element in response to application of said separate select 

10 signal corresponding to said each cathodoluminescent element. 

11 54. A method in accordance with claim 53, wherein for each said cathodoluminescent 

12 element in said array, said step of pre-programming comprises storing a desired level of electric 
C1: i3 charge on a charge storage device. 

us 

L14 55. A method in accordance with claim 54, wherein said step of storing a desired level of 

Sjs electric charge comprises storing said desired level of electric charge on a floating gate of a 



C|i6 floating gate transistor. 
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